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reproducibility and linearity and time error. Following this QA 
program, over the last ten years, we observed a decrease in 
Dw rate from 7 to 15%, depending on beam quality. 
To evaluate the relationship between the variations of Dw 
rate, HVL and QI, we adopted two approaches. First, we 
analysed these parameters from our QA records. Second, we 
simulated tube metallization using XCompW v.0.11.0 (R. 
Nowotny, Med Univ Wien) by adding tungsten filtration 
ranging from 0.04 to 0.14 mm W. We then calculated Dw rate 
and HVL. To validate the simulation, we measured Dw rate, 
HVL and QI adding aluminium foils (tungsten was not 
available) with thicknesses ranging from 0.05 to 0.15 mm Al 
at the exit of the tube window. We then compared these 
experimental data with a simulation using aluminium 
filtration. 
Results: Table 1 shows QA records were highly constant. No 
changes were observed for HVL (0±5%) or QI (0.9±1.0%). HVL 
variability was greater than QI variability due to 
measurement inaccuracies. Technical service reports showed 
that tube current and high voltage did not vary over 10 years. 
However, Dw rate decreased to 15% for the lowest beam 
quality (figure 1a). 
Figure 1b shows that simulations using aluminium were 
compatible with the experimental results. To decrease Dw 
rate to 15%, we needed an additional filtration of 0.087 mm 
Al for the experiment and 0.078 mm Al for the simulation. In 
this setting, HVL increased to 17.9% and 17.6%, respectively, 
which validates the simulation method. We also found QI 
increased to 10.5% in our experiment. 
The simulation using tungsten shows that we would need an 
additional filtration of 0.764 mm W to decrease Dw rate to 
15%, but then HVL would increase to 10.3%, which is not 
observed in our QA records. 
 
 
Conclusions: Tube metallization causes a variation of the 
same magnitude (in %) for Dw rate, HVL and QI. According to 
our QA records, the decrease in Dw rate is not due to 
metallization but to x-ray tube aging. We recommend 
monitoring beam quality using QI instead of HVL, because 
although sensitivity is similar, QI is a more accurate 
measurement.  
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Purpose/Objective: While EDR2 film dosimetry using a VIDAR 
scanner is widely used in the Tomotherapy patient specific 
QA process, self developing GAFchromic films eliminate the 
need for a film processor and speed up plan-film analysis. We 
propose a method of using FilmQAPro software (Ashland, Inc) 
with the additional spatial non uniformity correction in 
conjunction with Tomotherapy's own plan-film analysis 
module. 
Materials and Methods: GAFchromic EBT3 (Ashland, Inc.) and 
EDR2 films were irradiated on a Tomotherapy HI-Art system ( 
Accuray, inc.) to deliver treatment plans to Tomotherapy 
phantom. Calibration films were irradiated to known doses on 
a V21 EX linear accelerator (Varian, Inc). Films were scanned 
on Vidar Dosimetry Pro Advantage and flatbed EPSON 10000 
scanners. 
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Images from Vidar scans were directly analyzed on a 
Tomotherapy DQA station. Images from the EPSON scanner 
were acquired and processed using FilmQAPro software with 
and without corrections for the characteristic response non-
uniformity normal to the scan direction1 and transferred back 
to Tomotherapy DQA station for plan-film analysis. Gamma 
factor maps for five treatment plans (brain, abdomen, vulva 
and two prostates) were visually compared for EDR2 and 
EBT3 films scanned on Vidar as well as EBT3 films scanned on 
EPSON using the FilmQAPro software with and without the 
nonuniformity corrections  
1. C. Fiandra, et al., Med. Phys. 33 4314-9 
 
Results: Gamma-map for EBT3 film scanned on EPSON 
scanned with non-uniformity correction 
 
 
Conclusions: Using the Vidar scanner DQA results with EDR2 
films were superior to those with EBT3 films. The EDR2/Vidar 
results were also more favorable than EBT3/flatbed scanner 
results before applying a non-uniformity correction. 
However, employing the non uniformity correction to the 
EBT3 film and flatbed scanner measurements was effective 
and produced results at an acceptable gamma factor level.  
 
Electronic Poster: Physics track: Treatment planning 
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Purpose/Objective: To present the results of dosimetric 
verifications performed with portal dosimetry for stereotactic 
intensity modulated fields. 
Materials and Methods: Epiqa (EPIdos s. r. o., Slovakia) is a 
dosimetric software that uses the GLAaS algorithm. It allows 
to convert an image acquired by an EPID into a dose-to-water 
map and to compare this resulting dose map with the 
corresponding reference dose distribution. Accuracy of the 
Epiqa program to predict absolute dose of small fields 
(aperture < 4 cm2) was investigated by measuring 48 
stereotactic modulated fields. Measured dose to isocenter 
(using a pinpoint ion chamber) was compared with the dose 
reported by the Epiqa software. In this work, 122 small fields 
(aperture < 4 cm2) from 10 IMRT (Sliding Window) plans of 
cranial radiosurgery were analyzed using the Epiqa v. 4.0.7. 
Plans were computed with the Eclipse TPS v 10.0 (Varian) and 
AAA algorithm. Photon beams of 6 MV from a Varian Clinac 
2100 CD equipped with the Varian MLC Milennium 120 and the 
aSi-500 EPID (pitch of 0.784 mm) were used. Each beam was 
delivered onto the EPID placed at isocenter level. The Epiqa-
derived 2D dose map ('measured dose') was compared with 
the respective 2D dose map computed by the Eclipse on a 
waterphantom. Dose differences (calculated vs. measured) 
were assessed using the gamma analysis performed with the 
Epiqa program. Global gamma criteria of 5%/2 mm were 
applied. The choice of 2 mm as distance-to-agreement (DTA) 
was following the Low et all's recommendation (Med Phys. 
2003 Sep;30(9):2455-64): the image resolution (0.784 mm in 
our setting) should be ≤ 1/3 DTA. The dose difference of 5% 
was established according to the accuracy of the Epiqa that 
was reported in our department (see results). 
Results: 
1) Accuracy of the Epiqa software for predicting the absolute 
dose was 3.1% (SD: 2.1%). 
2) From the 122 fields analyzed, the average value of the 
5%/2 mm gamma passing rate metric was 98.7% (range: 
[92.1% - 100.0%]; CI: 96.1 %). 
Conclusions: From our results, we have established a 5% 
level action for the 5%/2 mm gamma passing rate metric 
when stereotactic IMRT fields are checked with the Epiqa 
software. A high dosimetric agreement (calculated vs. 
measured) was found for the stereotactic fields computed 
with the Eclipse/AAA algorithm.  
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Purpose/Objective: To evaluate lung Stereotactic Ablative 
Radiotherapy (SABR) plans calculated with the anisotropic 
analytical algorithm (AAA) using the collapsed cone 
convolution/superposition algorithm (CCCS) of an 
independent dose calculation software.  
Materials and Methods: Ten cases of lung SABR previously 
planned in our department were randomly selected. SABR 
treatments were planed using the Eclipse TPS (Varian Medical 
Systems, Palo Alto, CA). For each case, the PTV was 
generated by adding an isotropic margin of 5 mm to the ITV. 
Organs at risk (OARs) included the spinal cord, esophagus, 
heart, trachea, ipsilateral bronchus, normal lung (both lungs 
minus ITV), and skin. Two approaches were considered during 
the contouring stage: 1) not editing the density of any 
structure; and 2) overwriting the density of the ITV with the 
tumor density and the PTV minus the ITV overridden to a 
density intermediate between lung and tumor.  
